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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device which enhancer the 
responsiveness of liquid crystal display without considerably changing the structure heretofore and 
which can prevent a blurred display of tailing even when a moving image is displayed. 
SOLUTION: A vertical scanning period, which does not include the vertical blanking period of a liquid 
crystal display part 12, is defined as a vertical term T1 and this vertical term T1 is divided into four 
scanning terms. The scanning order of four scanning terms is made corresponding to the 
arrangement order of four light emitting areas 33-1, 33-2. 33-3 and 33-4. These area are respective 
controlled by a tuming-on control circuit 35 so as to emit light during a T1/4 term. Any one of 
discharge lamps 34-1. 34-2. 34-3 and 34-4 provided for each of respective light emitting areas 33-1, 
33-2. 33-3 and 33-4 is turned on just for 1/4 vertical term after the 3/4 vertical term from the write 
timing of a liquid crystal display part 12. and turned off during the remaining 3/4 vertical term. 
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Japanese Publication for Unexamined Patent Application 
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A. Relevance of the Above- identified Document 

This document has relevance to all claims of the 
present application . 

B . Translation of the Relevant Passages of the Document 

[CLAIMS] 
[CLAIM 1] 

A liquid crystal display device, comprising: 
a liquid crystal display section which includes: a 
plurality of signal lines and scanning lines which are 
disposed orthogonal to each other; a signal line driver 
for applying display data to the signal , lines .and ■ a 
scanning line driver, for scanning the scanning lines; 
and 

a back- light including N illumination areas which 
are divided with respect to a vertical scanning 
direction, and a light control circuit for the 
illumination areas, said back-light illuminating the 
liquid crystal display section by the light control 
circuit which switches ON/OFF the N illumination areas 
successively in synchronism with a vertical synchronize 
signal of the liquid crystal display section. 
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[MEANS TO SOLVE THE PROBLEMS] 



The present invention provides a liquid crystal 
display section which includes a plurality of signal 
lines and scanning lines which are disposed orthogonal 
to each other, a signal line driver for applying 
display data to the signal lines, and a scanning line 
driver for scanning the scanning lines; and a back- 
light including N illumination areas which are divided 
with respect to a vertical scanning direction, and a 
light control circuit for the illumination areas, said 
back- light illuminating the liquid crystal display 
section by the light, control circuit which switches 
ON/OFF the N illumination areas successively in 
_ synchronism with a vertical synchronize ., signal of the 
^liquid crystal . display section.. _ . 9 . v .... ^ . ; . - - ^ ..- 

•„ [EMBODIMENTS] . --.w- : ,,-> r ,^ . 



The back-light section 13 includes a back-light 33 
which illuminates a display surface of a liquid crystal 
display section 12, wherein the back-light 33 includes 
N, for example, four illumination areas 33-1, 33-2, 33- 
3, and 33-4 in the form of narrow strips which are 
separated from one another with respect to the vertical 
scanning direction of the liquid crystal display 
section 12, and discharge lamps 34-1, 34-2, 34-3,C~and 
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34-4 are respectively provided for the illumination 



areas 33-1, 



33-2 , 



33-3, 



and 33-4. 



[0022] 



The discharge lamps 34-1, 34-2, 34-3, and 34-4 are 
provided with a light control circuit 35. The light 
control circuit 35 includes a dividing counter 36, a 
shift register 37, and inverters 38 for driving 
lighting, wherein a scanning shift clock 02 is divided 
by the counter 36, and a signal which was divided in 
synchronism with a scanning timing pulse STV by the 
shift register 37 is successively supplied to the 
inverters 38, so as to switch ON or OFF the discharge 
lamps 34-1, 34-2, 34-3, and 34-4 which 1 are respectively 
.provided for the four illumination areas. 33-1, 33-2, 
: 33t3, ...and v 34-4 ..one after ..another : - at ...predetermined 
intervals. Thus, the back-light -.33 -.^.is^: successively 
scanned to emit light with respect to the N 
illumination areas 33-1, 33-2, 33-3, and 33-4. 



The following describes ON/OFF operation of the 
illumination areas 33-1, 33-2, 33-3, and 33-4 with 
reference to a timing chart as shown in Fig. 2. 



Firstly, the vertical scanning period of the 
liquid crystal display section 12 without a vertical 
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blanking period is a vertical period Tl which is 
divided into four scanning periods Til, T12, T13, and 
T14 . The four scanning periods Til, T12 , T13 , and T14 
are scanned in order of the four illumination areas 33- 
1, 33-2, 33-3, and 33-4. 
[0025] 

The liquid crystal display section 12 includes 480 
scanning lines 16, and the scanning shift clock <f>2 , 
which is a horizontal synchronize signal, successively 
applies pulse voltages to the 480 scanning lines 16 by 
the scanning line driver 23 to scan the scanning lines 
16 . 

[0026] 

Here, the vertical period Tl is, a vertical 
scanning- period from the 1st .-.pulse ,„ to. , the -.480th pulse 
required to . scan the 480 scanning. Mnes 16, . excluding a 
vertical blanking period which is from the 481st pulse 
to the 525th pulse. The vertical period Tl is divided 
by the number, N = 4, of the illumination areas to 
provide four scanning periods including: scanning 
period Til for scanning the 1st to 120th scanning 
lines; scanning period T12 for scanning the 121st to 
24 0th scanning lines; scanning period T13 for scanning 
the 241st to 360th scanning lines, and scanning period 
T14 for scanning the 361st to 480th scanning lines, 
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which are scanned in order of the* four illumination 
areas 33-1, 33-2, 33-3, and 33-4. 



That is, the scanning period Til which is scanned 
first corresponds to the illumination area 33-1, and 
similarly, the scanning periods T12, T13 , and T14 
correspond to the illumination areas 33-2, 33-3, and 
33 -4 , respectively . 



Based on this relationship, the scanning line 
driver 23 and the light control circuit 35 of the back- 
light 33 are in synchronism with the scanning timing 
pulse STV of a period of 16 ms, and the" illumination 
areas 33-1, 33-2, 33-3, and 33-4 are. controlled by the 
flight ...control . circuit 35 .so. . that,, .... - for - ..example , ..when 
scanning of the scanning -period. Til which corresponds 
to the illumination area 33-1 is started, the 
illumination area 33-2 of the next stage emits light 
while the 120 scanning lines 16 are scanned during a 
period of Tl/4 from the start of scanning. 



In the same manner, under the control of the light 
control circuit 35, the illumination areas 33-3, 33-4, 
and 33-1 emit light for a period of Tl/4 when scanning 
of their respective preceding scanning periods T12, 
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[0028] 
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T13, and T14 of the illumination areas 33-2, 33-3, and 
33-4 is started. 



These emission periods Tl/4 are set by dividing 
the scanning shift clock </>2 per 120 pulses by the 
counter 36 which makes up the light control circuit 35. 
Further, by successively feeding the four inverters 48 
with a signal which was divided per Tl/4 period in 
synchronism with the vertical synchronize signal STV by 
the shift register 37, the four illumination areas can 
be switched ON ad OFF successively with the 
predetermined period Tl/4, thus realizing so-called 
"scan emission" . 



In ...other ...words., the . illumination lamps. _ 3.4 -1, .34-2, 
,34.-3, and 34 -4 . . of . . their .-.respective corresponding 
illumination areas emit light for a 1/4 vertical period 
after a 3/4 vertical period from the application timing 
of the liquid crystal display section 12, while the 
remaining 3/4 vertical period is OFF. 



With the liquid crystal display device provided 
with the back-light 33 which is divided into N 
illumination areas to successively emit light by 
scanning, a viewer was able to see clear and fast 
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moving images without streaking in images of a 
television (TV) or a digital video disk (DVD) . In 
particular, it became possible to display moving 
characters without streaking, irrespective of the speed 
of moving. In addition, the four illumination lamps 34- 
1, 34-2, 34-3, and 34-4 were not noticeable on a 
display, and a uniform display was obtained. 
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T-EfrbTx 4<@©^«ffiP^T21x lSg*5.13 1S 
a©**i^ft^2Ef SSS^x ^S«8P5T22x 1 3 2#B 
frh 2 6 2*g©jtttKlftjtS-rSffln. ^SS8P^T2 
3x 2 6 3#g*e>3 9 3SS©^S^ft^St-5^ 
F^x ^«SBP^T24x 3 9 4#e*e>4 8 0S@©^«« 

*Mm*zmmtmm75y*>w®m-z&?>5 2 4^ 

St-©^P^i; bx *©jtaiBft 4ffl©»3tt1B«33- 
1, 33-2, 33-3, 33-4©^?>JjlBt^rtS$-tt5o 
[0 0 3 6] "f £fc*>x ^ffli 1 #g©^S^P^T21tt 
■»U«l#a©«Jt1B«33-li:*f*LT*»), RWtc£ 
T22(i^M^33-2{x:x jtStOin T23tt«yg19J« 
33-3t, jt*WHT24tt**»«33-4lC*n-tn»J«; b 



(5) 
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[0 0 3 7] Z<D£o%Lm&£&^-C, ^SSK7-f M 

Mms&i.unyt^j \~33<DMiuffl®&3s&. mm 

1 6ms©j£S*-Y $.>y/VU^STV KleUSjUT*!}, 
«8#W«33-1, 33-2, 33-3, 33-4fct, 3© 

Sfcs ^©^*e>T2 /4JKP,B©fa, 1 3 l#©;£fi 

#-r -s £ a t jfeicn&jap[H]s&35ir £ ^ t^j® £ n % 0 

[0 0 3 8] HttC, »*««33-2C»Js6r5jtaEWIBI 
T2Z<0*aElll«CfliV^«aCD«3te««33-3i«» ftjtfStt 
33-3{C^-rS^«^F^T23CD^^tC#V^^a(D^ 
^^33-4 tf, $ e, C»tflW33-4CS)St S jtSJBPifl 

T24©3t«^c#t^so«>ifiiW«33-i*«s ^-n-en 

T2 /4JBffl©ffiH8*-rsJ:-5lCjSKr»J»llB35CJ:-3 

[0 0 3 9] d©^3t^T2 /4li, ^TW0!S35 
*«J«ri*»>>*36KJ:-r3T3t3lE^7 h^D«y^02 

[0 0 4 0] ^©io^i^CDilFaSf^ii:, TVI* 
flU DVDB^ft^£^LffiUfc»&, 3ll©2lfi6©ff$ 

<tto*!)4:J&aci .r©Sg2©jtSS 

©jKJBTftt, aaE^5>*>^»lia*.»j6-r4«3*fli« 

33-lOSt«7>^34-lSjfel0'$-e-TV^5©T % ]SSfi£± 
[0 0 4 1] £ 3 ©SQSCW&JBfco^TBI 4 fcij* 

[0042] c©^3<z3Hss©^T-tts eao»*« 

>^34-l, 34-2, 34-3, 34-4 £ 3 o 

[0043] ^©n^t, ms^mzammj^sm 

tSifi^'5>*>yjHIHIftiniLfcJWIIII*aifiJHKT2 
U COSjfi«SKT2 ft, «#«tt©RN=4T?Kfl-U 
T> 4il®jt£fflnT21, T22, T23, T24fcU 
;£2Eie&4{B©$g#S*£33-l, 33-2, 33-3, 33-4©E?iJ 

[0 0 4 4] -f j£fflfil#B©?£ffi(8(fflT21fci: 
ETUIS 1 #B©*JtfWI«33-l LT*> 5 , BHSCjt 
^IBT22(MM6iH*33-2fc:, ^«^P^T23J±^^ 
33-3t, je^BmiT24tt«3fc1S«33-4C-€n-en»Jt; b 

[0 0 4 5] £CD«fcSfcH«K::feH-C, «S3tt«*S33- 
1, 33-2, 33-3, 33-4<±, fcfc*tfiB©*S#fM*33-2 

©waci^j*nfc^flB«33-it:***s-r4jtaaiBifflT 

e>T2 /4KSK©ra©l 3 SBcDftftfRtt 
33-2S*yi63*5. 
[0 0 4 6] Pitt, *3fcfl»i33-2K:«*Ei-r4*«Wia 



T22©jg«***»«iau&^36»€i 1 3 \>\1M9HIM 

T23©£2tf^M£2^ 1 3 l/ijUXfrom 

Hk «*««33-4A««3t-r4. «*«*S33-4C 
»*6r*jt3^HT24©j©SA«*»|iiibfcl^jSiA»€. 1 
3 2>t;i/*»<D»IIBk *3tt««33-l*««Jt"i-SJ:-5K:jSl 

[0 0 4 7] -rfcfc*, »Sr4i:fci:AtfaB©«* 

f»W33-2K:3Kr«-r*jtae«iBiT22's©jefflHitt^-f * > 

^ftttJi&t, *©B0«©K(3:4#<DlSfiHllHT** 1 
3 1 fee l/*Jte«W*33-l©# 1 3 

<Dima> tt!fo-thwm5>7M-i, 34-2, 34-3, 34-4* 

[0 0 4 8] C©«fco£*{i&£<£oT*K TV^ D 
VDB*l££ir£¥L Hit ft£<!>$VMftft&, S 

[0 0 4 9] »4©IOSfflJ&JBt:oV'>TBI5C^ 

[0 0 5 0] CO*4ffl»fifflJe»-ett, «6)tt««33 
-1, 33-2, 33-3, 33-4K»W-6nfefflrtt5>5r34-l, 34 
-2, 34-3, 34-4£8#© lilll, MHfc£*T;¥*4. 

[0 0 5 1] C©»£*, ttil&i%ffil2©£ift£jBIHIHI 

CSifly7>^y^P^ftiDxfea8fflftSifi^T2 t 
U C©£KMJMT2 *«3fc««fflfRN = 4-?E«'L/ 
t, 4fflKDjg&JUHR|T21, T22, T23, T24fcU ^© 
j£*ie*4ffl©«>lfifli«33-l, 33-2, 33-3, 33-4©IE5»J 

[0 0 5 2] Z<D£otemmz&UT. «B3fclW«33- 
1, 33-2, 33-3, 33-4HU fcililfcf g3©3g#$l£$33-l 

c»j»-r**fflHiniT2i©jta!Ea«^ j&BRKS* 

8 #© 1 SBMUHII* T2 / 2 NJBRflT-fc 6 6 S 

b*»€) 13 isgitcD6 6/^^®fi, &a££$i 

*tlfc«5*««33-2*«f5*f 5 «fc 5 £^Tf&j9PlH]S&35C 

[0 0 5 3] HfRC* *3ta»*33-2K:*f*S"rS3taa8IB 

T 22©?£S#¥#$£a U fcB#j£*» 6 &S©3S:ftSf«433-3 

#^«^-3c»j©-r**aa(i3iBT23©jEaE3&«*«- 
«aufc«f^*6*a©«3tt«a33-4*«, *e.c«3(6« 

«3^C»«-r SjtfBHBIT24©3t3lE* s *««a bfc^ 

e. ^a©«3t^33-i *s, -en?n8^©i asaa 

fflT-feS 6 6y^^»«*-rs J;dtjS*I»JW@8»35K; 

[0 0 5 4] £©©-&•&, TVB*^, DVDMS^ 
?LHJUft^ »*©*VMftfltft» 

34-1, 34-2, 34-3, 34-4© 1 t)©^TB#P^^V> 
[0 0 5 5] ifctc, »5©||IK©JBJBlCOV^TBI6^ 
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[0056] zom 5 (ommmmx-it, &mytmmM 

-1, 33-2, 33-3, 33-4{C^tte.nfeSt»7>7-34-l, 34 
-2, 34-3, 34-4£, & JJ 2 #© 1 SaSJQNk J«ifa±tfT2 

[0 0 5 7] d ©»-£*, , ttil£jjttB12©£afc&iElll!jHI 
{CSit7 r 7>4r>yffiK$:iax.fcWH^Sit^T2 £: 
U £©SB»!|||T2 «3fc««CD»N=4TfEfl-U 
T> 4<16D^^ST21, T22, T23, T24t U 
£££&4flI<Z)&fefftt33-l, 33-2, 33-3, 33-4<Dffi5U 
JSC******. 

[0 0 5 8] c©j:3&H«fc::fenT» &mytffitm3- 

1, 33-2, 33-3, 33-4fcfc x fcfc*tt@a<DflyfciR«33-l 
{C^f S^*M8P4T21CD^S^gB$g^n-5i:, *©B# 

^*»6 2dcDiaaflBmnj»s2T2 /njbbb, tit*. 

o t^«nt!HWiaB35K: J:^T»J»*n4. 
[0 0 5 9] |HMiK, «3WW«33-2t:iti6-r4j€aE»llffl 
T22©jt^»fcffV^ao«3tt««33-3*«, SbtfRtft 

3tflWB3-4#, ^6t^«^33-4{Z^-T5^*ffiP^ 
T24©*2EBMCfliVAj»jao«3fc««33-l*«, *ft-£tt 

2 #© i mm^mx'i) s 262 ivm^ tz.1t bay^a 

«33-l©*2 6 3^;i/^^®JB|HI, «*r««t^ CjSW 

[0 0 6 0] C<Dt§-£*K TVB*^ DVDHfc&£££ 
^ttbbfctl^ »£©^tM£l^£, 

34-1, 34-2, 34-3 , 34-4© 1 #^tz 5 ©£*]1$H& 2 # 
©lMfflP^i:bt©T% »H©$&SBfcfc£'i>£|j-5#, 
fMtfcfcfcllClqLtUfc. 



[00 6 1]ft*, H*«li:UTBIlT^Lfe^ v ^5 
Bl»)l»t>T#jtt*7>r34-l, 34-2, 34-3, 34-4£'tfcfc 

[0 0 6 2] 

*^B^{citlK. «£#©«iij|jil£«£; 
[01] J: ««*****«©— HJE©ff^&^ 

•riHissiaT-s-So 

[02] ra±IBl©SUt©}BJBC*ltS^y^7-f h3B 
[03] HJ^2©!63B©Jfc*fc;fett3/Wir5Y hgp 
[04] H±«3©ltJS©JB»C*B-5^v^7'f hSB 

[05] m±m4(Dmm<DBmK:isttz>^y?7-i 

[06] W±«5©ldlW)JB»C*«-«Ay^9'f hgg 

[fl»©K9i] 
12 ttil&jtffi 

15 m^u 

16 

18 «^Hl«7-fM|gHl 

23 jg««K7-fM|i|H 

33 My^-f h 

33-1, 33-2, 33-3, 33-4 %3feffii* 

35 jSiUSWEIES 
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